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I, Claude Aihjotell West, a citizen 
of the United States of America, of 1013. 
Ford Building, Detroit, County of 
Wayne, State of Michigan, United 
5 States of America, Inventor, do hereby 
declare the nature of this invention and 
in what manner the same ia to be per- 
formed, to be particularly described and 
ascertained in and by the following state- 
10 ment: — 

This invention relates to metal forking 
tools and more particularly to boring 
tools specially designed for very heavy 
work 

15 It is an object of the invention to pro- 
vide a very rigid driving connection 
between the tool shank and a socket por- 
tion to receive the shank, which driving 
connection is such as to permit ready 
20 removal of the shank from the socket and 
yet provide a drive which will withstand 
equally with any other part of the tool 
severe strains to which the tool is sub- 
jected, and which connection is not liable 
25 to become loosened during 1 use, causing 
the shank to be twisted or broken. 
t A further object is to provide a driv- 
ing connection including a key wherein 
twisting strains upon the shank will not 
30 tend to loosen the key but will cause the 
shank to be more firmly seated in its 
socket and the construction of which con- 
nection is such as to facilitate and 
cheapen manufacture. 
# It is also an object of the tool construc- 
tion to effect a gyreat saving in cost of 
material by providing a detachable cut- 
ting head^ or end of suitable high speed 
steel to withstand the cutting strains and 
a body portion forming a continuation of 
the head or end portion and which may 
be formed of a less costly steel, thus 
greatly reducing, the cost of manufacture 
and maintenance. 

A further object is to provide certain 
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other new and useful features, all as 
hereinafter more fully described. 

"With the above and other ends in view, 
the invention consists in the matters 
hereinafter set forth and more particu- 
larly pointed out in the appended claims, 
reference being had to the accompany- 
ing drawing, in which 

Figure 1 is a side elevation of a tool 
illustrative of the invention ; 

Fig. 2 is a similar view of the lower 
portion of the tool with portions broken 
away and in section to more clearly show 
the construction ; 

. 3 is a transverse section substan- 
tially upon the line 3 — 3 of Fig. 2 ; 

Fig. 4 is a perspective view or the 
detachable end or head portion of the 
tool ; and 

Fig. 5 is a sectional side elevation of a 65 
tool embodying the invention and illus- 
trating a modified construction. 

Boring or other metal cutting tools 
designed for heavy work must necessarily 
be made of the best tool steel which is 70 
very expensive and these tools ore often 
broken in use and wear away and must 
often be sharpened to keen a proper cut- 
ting edge. A boring tool of the class 
illustrated in Fig. 1 usually haB a long 76 
h eavy shank and a body portion of con- 
siderable length which is" fluted for tne 
purpose of carrying away the chips in 
process of boring.' The usual practice 
has been to make the entire tool from a 80 
single piece of metal and thus a large 
piece of tool steel is required in the 
manufacture and this makes the tool very 
expensive. If such a tool is broken or 
chipped and thus rendered worthless, the 85 
entire tool must be discarded. 

In the construction shown, the tool is 
made with a detachable cutting end or 
head which forms a continuation of the 
body but it is not necessary to make the 90 
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body portion of the same expensive tool 
steel as the cutting liead or end. A 
difficulty which rises in such a construc- 
tion is the securing of a head or end por- 
5 tion to the body. Such connection must, 
be Terv strong "and rigid as it is required 
to take the fulL twisting "strain oi driving 
the tool and further, the size of this con- 
nection is limited hv the diameter of the 

10 body of the tool. Also the head and body 
must be rigidly held together and yet the 
head should be quickly detachahly from 
the body so that it may be taken off at 
any time and replaced by another. 

15 Further, the head forms a continuation 
of the body and where the body is spir- 
ally fluted, as shown in Tig. 1 of the 
drawing, the corresponding flutes on the 
head must accurately align with those on 

20 the body and the body and head held 
firmly against relative turning, the parts 
being- so constructed that it will be impos- 
sible to connect the head to the body^ in 
any other than its proper aligning 

25 relation. 

In Fig. 1 of the drawing is illustrated 
a large boring tool for heavy work which 
is provided with the usual driving shank 
10 with the neck portion 11, which is of 

30 slightly reduced diameter, and the body 
portion 12 of the tool which is provided 
with the usual spirally arranged ^ flutes 
13 extending from* the neck portion to 
the end of the tool. 

35 In the construction illustrated, the tool 
is provided with a detachable cutting end 
or head 14 formed with spiral flutes 15 
which correspond with the flutes 13 of 
the body and form a continuation thereof. 

40 The end of the tool or head is formed in 
the usual manner with the beveled cut r 
ting edges 16 which may be ground to 
keep these edges sharp. A suitable con- 
nection, for detachahly securing the head 

45 to the body, is provided by forming a 
tapered socket 17 in the body extending 
asdally inward from its lower end, and 
providing a shank 18 on the head which 
shank is tapered to fit the tapered socket. 

50 To form the driving connection between 
the body and head so that the shank will 
not turn in its socket, a hole 19 is bored 
inwardly from the end of the body 
parallel with the side of the socket and 

55 the longitudinal axis of this hole lies 
outside of a plane tangent to the circum- 
ference of the socket so that more than 
half of the diameter of the hole 19 will 
lie outside of the socket but will cut 

(0 through at one side into this socket. A 
round pin 20 is then driven into this hole, 
endwise, and is firmly held therein 
by reason of more than one-half of 
the hole being cut in the body, 

C5 and only a portion of one side of 



the pin will project into the socket 
when it is in place in the hole. This pin 
thus forois a driving key, the shank 18 
being formed with a groove to fit # the 
rounded side, of the pin whir h .projects 70 
into the socket. . 

*A very strong and rigid driving .con- 
nection is thus provided as the # shank and 
its socket are tauered to Drovide a close 
fit and as the pin 20, w£ich forms, the 75 
key, provides a rounded portion project- 
ing into the socket and closely fitting 
within the* groove or key way in the 
shank, there ^can be no play or lost motion 
permitting the shank to turn within the 80 
socket and the twisting strain of driving 
the head will tend to more firmly seat 
the shank in its socket because of the 
rounded inwardly projecting side of the 
key or pin 20. Further, there is nc> ten- 85 
dency of the key "tovbeconie loose in its 
seat*for the reason that it is perfectly 
round in cross section and is driven into 
a round hole. Therefore, any lateral 
strain on this key will nof tend to tilt it 90 
in its seat but will rather only tend to 
more firmly engage it with its seat. In 
other words, twisting strain which tends 
to turn the shank 18 in its socket will 
not sliear the key off or loosen it nor will 1F5 
it loosen the shank IS in its socket but 
there will be a wedging action by reason 
of the rounded side of the key projecting 
into the socket, which wedging action 
forces the key to its seat and at the same 100 
time more firmlv seats the shank against 
the side of the socket. Further, the 
round kev provides a considerable area 
in the direction of the shearing stress 
resulting f roni the tendency of the shank 105 
to turn within the socket, and as there 
is no tendency for the key to lilt in its 
seat, the parts may be so proportioned 
that the key will withstand a greater 
strain than the body of the tool so that 110 
the tool itself will be broken before the 
connection between the head and the 
body will give way. As the key 20 is 
round in cross section, a seat for it is 
readily provided by boring lengthwise 115 
of the socket inwardly from the end of 
the body and bv the offsetting of this 
hole slightly, the key may be driven end- 
wise into the hole and will thus be held 
in place to form the proper driving con- 120 
nection whenever the shank is slipped 
endwise into the socket. The shank may 
be reaily disengaged at any time and the 
head removed by placing any suitable 
drift pin or other tool in a transverse 125 
hole 21 which is provided in the body at 
the end of the socket 17, and driving 
this tool into the hole in engagement 
with the end of the shank 18, thus fore- 
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ing the shank outwardly and detaching 
the head. 

A quick detachable cutting end or head 
may therefore be provided for any cutting 

5 tool and this cutting head may be made 
of high speed steel while the remainder 
of the body and the driving shank por- 
tions may be formed of ordinary steel, 
thus greatly reducing the cost of such 

10 tools. By reason of the tapered shank 
on the head engaging the tapered socket 
in the end of the body, together Trith the 
round key, a comparatively short shank 
for. connecting the head portion to the 

15 body may be provided and will firmly 
hold the parts against the severe twisting 
strains to which they are subjected. 

Obviously, the invention may be 
applied to other than boring tools such 

20 as shown in Figs. 1 and 2, and may be 
applied as illustrated in Fig. 5 to anend 
muling or facing tool, the cutter head 
being connected to the shank for carry- 
ing it, by means of a tapered shank on • 

25 the head" engaging a tapered socket, to- 
gether with the round key forming the 
, driving connection. 

Other changes in the construction and 
arrangement of parts may be made within 

30 the scojpe of the appended claims without 
departing from the spirit of the inven- 
tion, and I do not, therefore, limit myself 
to the particular construction shown. 
It has been proposed in rotary engines, 

C5 to secure a boss provided Trith toothed 
segment on the tapered end of a valve 
spindle by means of pins of circular cross 
section fitted in holes hored partly in the 
spindle and partly in the boss. 

40 Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is 



to be performed, I declare that what I 
claim is:— 

1. A drive for or in metal working 45 
tools, comprising, in combination, a 
member provided with a tapered circular 
socket and with a bore extending longi- 
tudinally of the socket, the bore cutting 
through one side of the socket with a 50 
major portion of the bore circumference 
lying outside the socket circumference, 

a member having a tapered shank to fit 
said socket and provided with a longi- 
tudinal groove, and a cylindrical key err- 65 
cular in crosB section fitting within the 
bore and held therein by engagement 
therewith with a side portion thereof pro- 
jecting into said socket to engage and fit 
within the groove in the shank. 60 

2. A drill comprising a body formed 
with spiral flutes and a tapered circular 
socket and bore as specified in the pre- 
ceding claim ; a cylindrical key circular 

in cross section fitting within said bore ; 65 
a head provided with spiral flutes form- 
ing a continuation of the flutes on tho 
body; and a tapered shank on said head 
to fit into said socket, and formed with a 
longitudinal groove to receive .the side 70 
of said key projecting into said socket, 
said socket and bdre being within a circle 
described about the axis of the body and 
touching the innermost portion of said 
flutes in cross section of {he body. 75 

3. A metal working tool substantially 
as hereinbefore described and illustrated 
in Figs. 1 to 4, inclusive, or Fig. 5 of 
the accompanying drawings. 

Dated this 9th day of July, 1923. 80 

JOHN HINDLEY WALKER, 
139. Dale Street, Liverpool, 
Registered Patent Agent. 
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